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y examines the vaporization percentage and partitioning of heavy metals Cd, Pb and Zn during thermal treatment of wastes with 
 heavy metals or phosphate, and the efficiency of sorbents for removal of these metallic compounds in flue gas of an industrial 
incinerator. Firstly, vaporization experiments were carried out to determine the behavior of heavy metals during combustion under 
itions (type of waste, temperature, presence of chloride or phosphate . . .). The experimental results show relatively high vaporization 
f metallic compounds within fly ash and limestone matrix while heavy metals within sediments treated with phosphoric acid are less 
orization of metals increases with increasing temperature and with chloride addition. The thermal behavior of the selected heavy heir removal by sorbents (sodium bicarbonate, activated carbon) was also studied in an industrial solid waste incinerator. These pilot 
ments confirm that heavy metals are concentrated in fly ashes and cyclone residues, thus effectively controlling their release to the 
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Table 1
Composition of fly ash (Solvay data)
Al2O3 CaO Fe2O3 K2O MgO MnO Na2O P2O5 SiO2 TiO2
FA (wt.%) 9.1 24.3 8.4 0.9 2.7 0.2 1.6 1.9 18.0 1.8
Cmineral Corga Cl S As (g/kg) Cd (g/kg) Cr (g/kg) Cu (g/kg) Ni (g/kg) Pb (g/kg) Zn (g/kg)
FA (wt.%) 0.8 0.3 0.6 6.9 0.071 0.250 0.420 0.880 0.077 5.400 11.000
Table 2
Composition of phosphated sediment (Solvay data)
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Table 4
Results of combustion of limestone doped with CdCl2 (Cd2+)
Feed Sorbents Calcinated residue Fines of cyclone Fly ash
Mass
(kg)
Cd2+
(g/kg)
Mass
(kg)
Cd2+
(g/kg)
Mass
(kg)
Cd2+
(g/kg)
Limestone 200 kg + Cd2+ 0.5 wt.% NaHCO3 4 kg/h + AC 150 g/h 82 0.602 20 11.116 24 3.277
NaHCO3 4 kg/h 74 0.457 22 8.061 16 2.307
Limestone 200 kg + PVC 2 kg + Cd2+ 0.5 wt.% NaHCO3 4 kg/h + AC 150 g/h 87 0.720 21 2.015 20 2.505
NaHCO3 4 kg/h 75 0.799 19 2.173 16 2.307
Table 5
Results of flue gas sampling during combustion of limestone doped with CdCl2
Feed Sorbents Sampling 1
(g/Nm3)
Sampling 2
(g/Nm3)
Removal
(%)
Limestone 200 kg + Cd2+ 0.5 wt.% NaHCO3 4 kg/h + AC 150 g/h 0.654 0.003 99.5
NaHCO3 4 kg/h 0.548 0.010 98.3
Limestone 20 g/h
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of flue gas sampling (Table 5) show very low Cd
on in flue gas before exhaust to the atmosphere. When
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Sorbents Calcinated residue
Pb2+ (g/kg) Cd2+ (g/kg)
VC 2 kg NaHCO3 4 kg/h + AC 150 g/h 5.113 0.383
NaHCO3 4 kg/h 5.890 0.4571.087 0.011 99.0
0.814 0.030 96.3
with that obtained at laboratory scale and presented
nd 5.
lts of ﬂue gas sampling (Table 7)
e seen from the results presented that the injec-
ium bicarbonate is efficient for the neutralization
Cd (89.6 and 86.2%). For Zn, the removal rate of
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ddition to that of sodium bicarbonate enhances the
Fines of cyclone Fly ash
Pb2+ (g/kg) Cd2+ (g/kg) Pb2+ (g/kg) Cd2+ (g/kg)
7.893 0.612 12.932 1.027
5.642 0.520 11.665 0.975
Table 7
Results of flue gas sampling during combustion of Fly Ash
Feed Sorbents Removal Pb2+ (%) Removal Zn2+ (%) Removal Cd2+ (%)
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